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OHC Ar CH 2 P + Ph 3 XT ► — ^— Ar 



10 C3] 



Ar ===== + Br — Ar* 

Pd Cat. 



Br \ M — ^ = ~ Ajt — — T7 



C4D 

15 

Br Ar 



Base 



PdCat. 



.t \ / n 



C5] 



OHC Ar CHO + (RO) 2 (0)PH 2 C— Ar 1 -CH 2 P(0)(OR) 2 



Base 

20 

■C63 



OHC Ar CH 2 P(0)(OR) 2 



-(-Ar— =— Ar =) 7 
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C 7 3 



XCH 2 — £ >— CH 2 X 



Base 



C83 




o 



10 C9] 



CN 



OHC At CHO + NCCH 2 — Ar' CH 2 CN 



Base 



Ar'- 



CN 



[1 0] 



15 



OHC Ar CH 2 CN 



Base 



- 4 



Ar- 



h 



CN 



CI 1] 



OHC Ar CHO 



TiCl 3 -Zn 



20 



4 



Ar- 



[1 2 3 Suzuki*»;^J >d^JBM?fc J; Dm^T ; &^> Cl 3] G r ign 
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ardElSiaW^m C14) Ni (0) £ DafTT^?^ Cl 

5 ±IB CI 2) ~ C16] £7?<Dm&mz~D^T, JKT^-e^To 



10 



20 



[123 



PdCat. / \ 

Br + (R0) 2 B — Ar* B(OR) 2 ► — f— Ar— Ar'— f— 

Base \ / n 



Br Ar 

R=H, alkyl 



[1 33 



Br Ar MgBr 



Ni Cat. 



15 [143 



Br Ar Br 



C 1 5 3 



Y FeC13,«#vfbW V^YW^n 



Y=S,NH 



Cl 63 
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ROCO 




OCOR 



n 



R 



R 



ZtLiE><D?t>, Wi t t i g^fciSl^ Heckl^tiSi^ H 



age lK*fc«fc*fi'&. fiitfSuzuk i *y^U >£f£jSfc:J: 

Gr ignardSjSCtDlWm N i (0) ««EK:J;9S"&*r 

K«fc«fcDfi'&'r*^r^ Gr ignar dKJ&fc«fc D-fi^S:^ N i (0) 
ttH(c «fc D«^£;£}&&*M^0A^b^T£ 

bV>„ 

UT^v'a >X (Organic Reaction s)", W>1 4#, 
2 7 0-49 0K, 3?a WJ- 7>\ t t>X (John Wiley& 
Sons, Inc.), 1 96 5% "tM-y^ U7^a>X(Organ 
ic Reactions)",i27t, 34 5-3 9 0l,ya>7^'J- 7 
>F t>X (John Wiley&Sons, Inc.), 1 9 8 2^, "t^ 
•fizLyZ l/>*e.i/7* (Organic Synthese s)", nl/^x^^' 
(Collective Vol ume VI), 4 0 7- 4 1 II, v'a 
T>H 1t>X(John Wiley&Sons, Inc.), 1 
9 8 8¥, dr5^;V (Chem. Rev.), 5M, 24 5 71 (1 

9 9 5^), 5^t- ^5Xh'J- (J. Org 
an ome t. Chem.), ^5 7 6i, 1 471(1 9 9 9^), z?*—?)V 



~7 -f^ZT-JtDV ^5Xh'J-(J. Prakt. Chem.), ®3 3 6f, 
2 4 71 (1 9 9 4^), ^rSXh'J- ^ 9 U^ls* z-V 

— -»#^A(Ma kromo 1. Chem., Mac romo 1. Symp.), 
^12#, 2 2 91 (1 9 8 7^) t£E\Ztm.(Dte^<D^&&m^^t.1fi^ 

<5o 



o r n e r -Wa dswor t h-Emmo n s Kn o e v e n 
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U Suzuk i Xy^VyyfcJ&V&^t&ktCDZm^OlKfoOM&lZteJt 

tc^DT®^-rn«J:v^ ^7;i/^u*fc«M««, fcfoizm^zmmz-tmz 

^feTfSSfibfco-fekia^-rsci^^ffSK. stents ^ot 

h tr? y j -\z&zftmm><&ffl£®M&t* z\ tarn* uv». 

iD^frWC, EJfc&ttfc^Vvrizfc^St, Wi t t i gj*Jft> Horner 
£JS, Knoevengel ELfotzE<DM&U, ¥M#©t«6S^UTSIH 

7kb'D77X SJsj-^pU-X h;]/X>^aW>£>*i.£. fcJ&<DM.&U. MM* 
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T*U£<k<. jififtt, 0. lwt%~2 0wt%OiiT$5, Heck^© 

/uw&fim&m^ hux^wT^fc^&s^&T^ ma 

5 1^610 0I^WgST?a55. 

10 <ttl~10^iJn^.T^St5. i«7jc»LT, 2ffl*T?JR«31i: 
->X^ >, f h 7 k H P 7 7 f^^tl^.illlt) 5 0-1 6 Or 

15 Gr i gna r dRJ&©#&«* f h7kFn77>» $?x^;Px~r;K 3? 

tg r i gn a r dKiiitt, Jin tm \zmn Lrc&mfcmmt&m&L, 

mMZ^fctfZfcJfc& J &Z>Jjfe* i W^nz>o G r ignar d^«¥S#:tC 
20 Mhxmm&,±, #£L<Kil~l. 5^», J;D£F£.U<tel~l. 2 3iffl 

±|B^: (18) X7jk2tl2>4k&m<D??>. TIBjS (18-1) X^tl^h^ 

ti«TtB^ (19) T^n^b^^m©??^, ^SW^tCiOSI 

25 -f3;i£an?££o 




14 



15 



16 



17 



(18-1) 
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(19) 



R 1 1 ~R X 8 > Y 1 $$£.Z$Y 2 \t±mtmVo R 4 4 fcfcWMtfF, 7)1 

±IB (18-1) ©.^tCfflViSnSlftibTtt, Lewisl, Brons 
t e «<Z)^-ftvr tfOfe JM> Sltt. 

i&fcxx (iv), 'm& (ii), raiftfl25 : -^>*fctt2:ti5©tB-&i»*«^*na. 
i/9u^v>tzE<DmimG&m* ^>-t?>> h;vx>, x^;w* * 

ud^>> ^nt^x i/OD^X ^d^e^>^>, £pd«Mhj->, 
ikm&EM&&M, ^no^>-tf>, >^pn^>-t£>> hUi;nD^>ifXi^ 

<D/\a^fy^momty^m. *9J—fy> x.9S—)V* fa/^y-M -iv? 

^)V- t -y^x-xJK rh7tFD77X fh7tFot7X 
£©»#©«ffiSrc»* £/£«r©J|Mtm43 a -7 h zr 



WO 2004/039859 PCT/JP2003/012697 

75 

±13^(1 9)T^$n^.^W^TIE^:(2 0)^£n&ft;^£Grignard 
^*fc«« Li {b^i Z t\Z& Z 



R 14 R 15 R 16 R 




(20) 



±IBSJSiCfflV^n^> GrignardMmibT«, ;*^;i/V^*~>?A? o ^ b\ 

uv( h\ ^K^i/^A^n7^ b\ ^T^^^A^nY-f b\ ^\ 
^^^i^A^P^-f b\ ^^l^^v-^A^P^-T b\ f->K^ 

V-T b\ ^vWV^^A^P^-l' 7xrj|/?^v"?A^P^ b\ 
« Li fl^t/t LTte> ^^VU 3^ A, 5^ A, :/P tf;i/'J 7V A, 

^^VU^^A, 7xX;VU^^A^ ^-7^;vu^^a, ^>^;m^A, b 

u ^ u 7 v a & £ tmm £ n# „ 

&ift£ffl^snsMi:UTte, s\zf?>. Jrzzy. 

t-^^X-x;^ fh7th'D77X Th7tHDH7X v>:fr*1*- >fc 

£ox-T-;^j:^:^M^$ti, &rc\zzn*><z>M&mM*m^T'b 
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^ 7 4 - \z £ ftM ^n^m & £ © fc J: 0 & d & 5 £ £ & T? * 3 . 

#f£BJte, ±15^ (2 0) T^£n5fb-&%£>5^ Tf35$ (2 2) T 
^SnSib^^Tffi^C (2 1) T^SftSte£*£«#£B^hU#A£EJ& 




DDThM, i^DD ^>if>, h;PX>ft££©^M^*?35£& 

A&£O^IkK>JH, jl^VUWA, n-^'J^A, sec-^ 
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* 

)V?#**/i7&9n5'f Ffc£©Grignard6Ug> 'J^A^V^P^PTS b\ 
Uf^A^'tf-^Jk^v'^F, ^bU#A^rlM^;i'S>>'5> 5 F, #U.# 

rM-UA, #BMb;&U#A, WI'JfDA, tfMW-hUtfA, tfMfc&UtfAfcg 

Apy>ft«tiTtt, tfMb^Wk iMb^^K 3£<b*3Mk 8tfbx^;k 
JWbx9\>k a«Mbx^;k ^b^Ptf;K iWb^otr;k a?<fb-/nb?;k m. 
te:/^jk ■ JUb:/^;k a^-fby^K ^b^*>-;k ^fb^v^k ttfls'*^ 
g^k mt^y)V, iftflsrujk Hftru^ ttft^>5?;k-.* 

•fb^>> ? ;k tfMfc^>s?;k #Mb^>^;k ifrfbhy;k JWbHJ;k a^-fbh 
u;k ifrfbyx^k JJMk7x^;k 3!^b7-'>MM^ns. 

KJ6^MVi&na»«SEibTtt, / \4 i it>, ^y^>> 

S'l^fcSWfiafttfMfc**. ^^?;i/x-^;k i^x^x— r;k ^ju- 

t-^;kx-5=-;k f h7tFD77X -rh7fcFPfc^>, 

5>, N, N, N\ N' -rh7^^x?kV^75X fc!US?>fe£©7S 
N, N-^/fMM75F, N, N-i?^7th75H. N, N 

P'J F>&t*075 Hfi)S:^W*StU 

foito wets j: t s. £.f&m<Dmm&&&xs%imti7U'?htf 

±.$tt (2-1), (16-1), (17-1), (18-1), (2 3-1) Zfcte 

(24-D TTjk-zn&ik&mt* y 1 ~y 6 asoBNMWb, fi-&sjcfc«fc o , e • 
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H^f L EDI? 2b •So 

fox, ^^LED«^^xyix<cDn^^^-r 

jfcfUT, IE?L«i^TO©M^f J-&« 1 w t %~8 Owt #?£L<«5 
w t %~6 Ow t %T?&3 0 *58W©K5)' : ?W^i« : flft3S*r»*ffi^*rs»'& 
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icra, *<Dm&to£Mz#\sXttmm#n<Dm&&&te 1 w t %~ 8 o w t % 

* * 

lwt%~80wt%t^D> ^b<ii5w t %~6 Ow t %-?&<5o &$£W 

%m&\zn^<DM&w£mzMVT&%m<Dm&m€tui w t %~ 5 o w t % 

^n&t^-a-StTlwt %~5 Owt%TfeD, fftl<«5wt%~40wt 

#fiPJ<Di«#^b^#J 9 9wt%~20wt%tS^. 

ft©IE?LttaiWPh * : ?»SI»»*«k^9B^WWi:L/Ttt> WO 9 9/1 3 6 9 
2. WO 9 9/48160, GB2 3 40 3 0 4A, WOO 0/5 3 6 5 6, W 
001/19834, WO 00/559 27, GB2348316, WO 0 0/ 

15 4 6 3 2 1, WO 00/06665, WO 99/54943, WO 9 9/5 4 3 
85, US5777070, WO 9 8/0 6 7 7 3, WO 9 7/0 5 1 8 4, W 
000/35987, WO 00/53655, WO 01/34722, WO 9 9 
/ 2 4 5 2 6 , WO 00/22027, WO 00/22026, WO 9 8/27 
136, US573636, WO 98/21262, US5741921, WO 

20 9 7 / 0 9 3 9 4, WO 9 6/2 9 3 5 6, WO 96/10617, EP070 
7020, WO 95/0795 5, #5S¥ 2001-1 8 1618, 2 0 

01-12 3156, #M¥2 001-3045, #H¥2 000-35196 
7> 000-30 3066, #^¥2 000-299189, #H¥2 

000-2520 65, if#^¥2 000-136379, #M¥2 0 0 0- 1 0 

25 4 0 5 7, Wffl¥- 2000-80167, 10-324870, 1 

0-114891; W9- 1 1 1 2 3 3, #H§¥9 -4 54 7 8^tCl§^£ 

iii{£&£tf&fi-£r#, #UTU-l/>t£nl/>, ^C90l##:43J;^a-8-#:, ^ 

30 fs^'fb^tjo^itTOiUT^, «^t«r, ?-y?u>mmfc, yyv^t 
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JWjcWlC«, WS-fcfWWBB 5 7- 5 1 7 8 1^ 1*359-194 393 
^L<tt5nm~2 0 0nml?$§ t 

A'-n-hfe, 5 ff -fyP r 3-h& X-fU—u—hm* X^U->TOfe 7V 
tt©±liC^UT2 Ow t %~1 0 Ow t $?£b<te4 Owt %~ 
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lOOwt %t?&2> 0 

*fUTlwt%~9 9. 9wt%^D>ff*K(i6 0 w t %~9 9. 5w t % 
T&D, $&t$f^L< 8 Owt %~9 9. 0wt%T2&& o 

E&#*D£l£±T£fc&K:¥S^# s 2 5"CI:^^T1~2 OmP a • s ©l£BT&£ 

15 -fe^v^^T-feT— h^©x^T-;p^jR36^J^$ns. 

t^cWLED^itOT t©IHfc, Efttt&BfcRfr&ifta^L ED> 

20 M;Lfc£, ^WfcKJU ETF©a) ~d) 0«Kfi3&«W^$n*. 

a) »«/583te»/»« 

b) mm/iEiMmm/nym/nm 

d) mn/iE^Mmm/mtm/m^mmm/mm. 

30 V/U>UNWfc 7-U— ;P7 , 5>WIWfc X^;WS>Bti*#» h'J7x^M75 



WO 2004/039859 



PCT/JP2003/012697 



82 



10 



15 



20 



25 



H2- 2 0 9 9 8 8^t, ^3-3 7 9 9 2^i, ^3-15218 



Mfcmzte, miEimmmtvx. wmm6 3-7025 7^&m> iwi6 3 

- 1 7 5 8 6 O^&M. mm^2- 1 3 5 3 5 9^#, R2- 1 3 5 3 6 1 



30 



b<«^©ff##:, (2, 5-9-JL~U>¥-U» %> b < «*©fi$E#» 
^jrUl/^-K ^'JX^l/>, #UifMfetf~;k ^iJ'>7X'^'J'>D^ 
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# U >*> b < U^Oim^tt-t btft frSfJJV • l^fa- (Chem. R 
e v.) ^8 1 3 5 91 (1 9 8 9^), 3IB#fFGB 2 3 0 0 1 9 6^ 

im\z®m\z?3i^o &®mtLx. ^ud^a, mt*^v>, v^pdx^ 

15 >^<D^mm^ty^m^M^ 7-fe b >, * ^;vx^;v^- b >^©^r h 

20 <7-f 7-A-n-hi£, T^yl/n-h^ xy^-hfe X;7U->fWJ 

£9, ffJL<H2nm~5 0 0nmTfe?), $&C^KH5 nm~2 0 0 

30 LTis^rotoMef, **i*5>7V--;M82lMk ryy^^jv^zy 
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#PI0S 63-70257 ^§&$g> 1163-175860 
2-135359 112-135361 *t&$g, H2-20998 
|W|3-3 7 9 9 2^#, H3-1 5 2 1 8 4-*§&3lfcffi*£nW 

< ^.©Sl^ftU #'j7Ml/>fel<}i j e©iiWSU< 1 2- (4 -If 
7xZ'JJW -5- (4-t-7*^7x^W -1, 3, 

A, Ift^fl^X j;^nox^>^0iiM- fh7kh*D77>^ox 
;px^;i^h>^©$-h>fc»J*, SSi?;^ x.9-)Vte)W )V7 
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SD, ^U<tt2nm~5 0 0nm^0, £ £L < fc£5 nm~ 2 0 0 
LTMfB©m#ftASX«BIJ¥2 ■nmKT©«fi»Jl*l9:ttTt>«k<, IMS 

*mw\z£>^T, mffi&xm (m^aAH> iE?LaAii) sKw-fcjii^fLE 
«waEAS £32 w-fcW^HP l e d tfostf 6 . 

f) »s/$ettJB/*ffifaAJB/is« 

h) M/«#SAia/iE?LiPii^®/^s/its 

j ) W/«^A)B/iE?L^I^]i/^li/m^A«/l^«i 

k) mm/nffi&xm/^ytm/n^mmm/mm 

1) »*/5B3^/»ltM/WaAJi/IWi 
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o > mm/ttm&m/mytm/nTmmm/nffi&xm/mm 
£ >rr & *m ^ tsm & zmm s n & . 

1 0" 5 S/cm£(ll 0 3 S/craJiira§uWWtb<, $£%mmffi<D 
U-^^*/h$<1--g>fcJ6Ctt, 1 O-'S/cmWlO'S/cm^mD 
£f£L<, 1 O" 5 S/cmPi±l 0 1 S/cmiilTO5WStK 

mm^mn^m^omm.mmm^ 1 0- 5 s/cmwi o 3 RTt-r-&^ 
fete M#m#i^^tcjis©-r^-><&h*-^ , T^. 

XXdmevtu. U^A^frtx -TbWA-ijry, tiW^jr>. 

m,ffi&Am<DmmtVTte. WMlnm~10 0nm^f), 2nm~5 0 
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teavmnfeMft^ ^i7^P->7^> (.m7*v : s7~>tzE), #-^>& 

n*. J»2nmKT©«e»JBS»!^fcJfi5^ : fLEDtbT«:, H;@™g=bT 
Jglff 2 nmKTOlflftJiftKW-fcK^LED, NMfifcHSLTJRff 2 nm^T 

^#WK:tt, HTO'Q) ~ab) ©SljfcWtfSns. 

q) filS/)gUl2 nmOTOlfiil/M/ii. 

s ) HHfc/Kff 2 n mOT<&lft*Ji/$BftJB/IISIJP 2 n mJEATO^W/lt® 

t) Muym^2nm&T(Diimm/jE&mmm/2£ytm/mM 

u) »ffi/jE3U«SIJi/5S^a/«l»2 nm£(T0iiI/lS 

v ) 2 n m&Tommm/jETim&m/mytm/mm 2 n mecF©*& 

x) ^ffi/^P/ / «^fi&2ll/'l^»2nmOTO^^/l^«i 

y) mm/mm 2 nm&r 01mm /%xm/m¥iiii&m /mm 2 nmKTci 

a a) »ffi/iE?LttSIIB/f8^ii/«^*ISIJB/l!W? 2 nmOT©iiI/ii 
a b) »ffi/JKJ?2 nmOTOi^P/'iEJLfilSIJi/^P/m^filSie/JW 

2 nmKTOi^il/iS 



i 
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T&S-OS^A - XX- tt-V-'t H (I TO), 4 >w & • mutt • tt-f'i F 

mfrZtezmm&tf^x&m^Tft&isnrcm (nesa^) 

*y*m*ttfi&tf*>n&. Sfc, Witt, *'J7-'J>feU<^ 

W^tfl0nm^6 10/imT?*p, I?tb<li2 0nm~Umt$ 
0, $5WSL<B5 0nm~5 0 0nmT^, 

^UU^A, V^^A, #;i/5"?A* XhD>^«^A> A*U^A> 

#a, x#>>^a, rw-wj** mm, -r^h'j^A, -o-^a, -tu^A, 

20 +J-?U'7A> rL-Dtr^A, ?\>Hf#A, -f yr;HfC7Afc£©&®, titff 
mtVXU, T A T^v"^A— f>5*>A-&£, ^if^-y 

Mx.fi 1 0 nm^e> 1 0 wmtfeD, £L< »42 0 nm~ 1 jttmtli 
30 Cff t b< 5 0 nm~ 5 0 0 nmT35§. 



* 
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89 



25 



i 

mummthxte, mm-fc&yo, &wm.\tm. &m~7v\ym. ^m^itm 

^x^m^mmtnu, m^^x-o <<d*&<z. tfim^xfcz. 

20 i)mfcv&5£?\zmm-?nuj:^o &rc, Ap-yvxDmyt&mztzMzfe, 

r-%z>&o\zmwTz>ztiz&v), fWfti2-*t& e&^t %z>± 

tbizfc, mmtm®&tb\zzh7^7mzfcf&VTm : &~?z>£5\zmn'?nte 

30 ^7-^*nii«t!i5. Hs/hvhUy^m Ay ^iKftfeWT? 
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9©li a—7 7-f >^-&<i:0^gg£ bTMV*£ d ii^T^So 

->a>^n?b^77^ (GPC) tJ;0#'JX?I/>iI®l(¥^fi 

■ 

^^g^L/c 500ml 3 2, 7-Dibromo-9-f luorenone 6. 65g 

(19.9mmol) h U 7;^o^m : ^ n o^;l/A=l : 1 (DU^M 140ml 

t^L^o ;:©Jt^ciii7}N>i7^hU7A 1 7Kfntj£in;t, 20 PtOT^Ufc. 

A, |g^^m7Xl?«fe#bfe^ «^-h'J7A^^b75:o WSI, 6. 1 lg 

£©fi£l&^£h;Kr:> (33ml) fr£>ff$hf|U 4.99gCD^%l £#fc. £ 
£>{;:, t7UU-fc)V& (50ml) ;fc£>S*SiiU 1.19g(D<b-S-%l ^#fCo 



'H-NMR(CDC1 3 , 300MHz) : 8.52(s, 1H), 7.97~7.86(m, 3H), 7.55~7.46(m, 2H) 
GC-MS(m/z) : 356, 354, 352 

mum 2 at^'ty) 2 ©£-/&) 
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• C 8 H, 7 MgBr (DM. 

100ml 3 P77X3ll?^^A 1.33g (54.2mmol) £3xD, 

T)V3>mi&LtCo ZLtliZ THFlOml, l-^D^^^ 2.3ml (13.6mmol) 

• Grignard IxfS 

gg^fij&bfc 300ml 3Py^XntCl l.OOg (p. 965K, 2.7mmol) 10ml 
<D THFKlMS-frfc. OTCfC^b, ±IBT»bfe C 8 H 17 MgBr M^in^. ^ 
^fcTTb, jg^T, 5B#ffi«^bfe. HJS^^»^> TKlOml, »£iDX.fc 0 

5, 1.65g (DUtkf&W&ntco isV%y)V%51±?U'?h?77'(-\Z.£K) 
(^\^> :Wmx.^)V=20 : I) htctZ\%, 1. 30g <Dfc&m2 &%fc 0 




'H-NMR(CDC1 3 , 300MHz) :7.66(br, 1H), 7. 42 (dd, 1H), 7.10~7.06(m, 2H), 6.91 
~6. 85 (m, 2H) , 5.55(br, 1H), 1. 90~0. 86(m, 34H) 
MS(APCI, Negative, m/z) : 583, 581, 579 



bfc25ml 2P75X3t 2 0.20g (0.32mmol) 4ml<Dh;i/X 
>\zmnVtc 0 Z\(Dmmzp-h)VX.>^)^>^' l7j<fntJ0.02g (0.06mmol) 
lOO^T? 11 B#M#bfco Rfom&Mni^ 4N NaOH7.k}m 7K, 
W^7j<(D|liCWb, M^gicbfci^, 0.14gQte^3£#fc o 




c 8 Hi 7 7~ 0 

C 8 H 17 
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'H-NMR(CDC1 3 , 300MHz) : 7. 59 (d, 1H), 7.53(d, 1H), 7.47(d, 1H), 7. 29 (br, 1H), 
7. 15 (s, 1H), 7. 13 (d, 1H), 1.92 (br, 4H) ',1.28 On, 24H), 0. 93(t, 6H) 
FD-MS(m/z) : 566, .564, 562 

* 

^68sM4~9 

mmm 2 \Z^X C g H 17 MgBr ©f^b D KITE* 1 \Z7jk~$~G r i g n a r d 



1 
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1 



93 
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8 






t-Bu 




t-Bu 7 




CaH 17 0 




Gringard t$ 




MgBr 



Phf^Br 



MgBr 




OC 8 H 17 



MgBr 




t-Bu 




BrMg MgBr 



C 8 H 17 C 




OC 8 H 17 



# 1 Grignard mmtltt&M&tofrbmtllsIt* 

^$&$18\Z~D^T\Z Grignard UMOftt>V\Z, J. Am. Chem. Soc. , 2001, 
2U 946 tiamo^tckDi^filbfcL i i^SrffiV^Co 



WO 2004/039859 PCT/JP2003/012697 

94 

fls£464: 'H-NMR teOOMHz/CDCls) : 6 7.54 (d, 1H), 7.48 (d, 1H), 7.42 (dd, 1H), 
7.21 (d, 1H)> 7.10-7.05 (m,2H), 1.91-1.76 (m,4H), 1.53—1.38 (m,2H), 1.30-1.09 

(m,4H), 0.90-0.81 (m, 12H) 
13C-NMR (300MHz/CDC 1 s) : 6153.9, 139.0, 130.9, 128.2, 127.9, 124.7, 124.0, 
5 123.9, 123.0, 122.0, 121.2, 120.1, 83.2, 36.8, 32.7, 31.9, 28.5, 22.9> 22.7, 14.4 
MS (API-ES (negative) KCL^JPrn/z : 517, 515, 513 (M+C) 
{k£%>5: iH-NMR teOOMHz/CDCls) : 6 7.56 (d, 1H), 7.51 (dd, 1H), 7.42 (d, 1H), 
7.30-7.13 (m, 12H), 7.03 (dd, 1H), 6.84 (br, 1H) 

isC-NMR (300MHz/CDC 1 3) : 6153.7, 142.7, 138.9, 132.0, 131.5, 129.0, 128.8, 
10 128.6, 128.3, 125.7, 124.3, 124.2, 123.2, 122.1, 121.9, 121.6, 87.1 
MS (APCI (Positive)) m/z : 495, 493, 491 

{b^6: 'H-NMR (300MHz/CDCl3) : 5 7.54 (d, 1H), 7.49 (d, 1H), 7.42 (d, 1H), 
7.16 (br,lH), 7.06-7.02 (m, 5H), 6.85 (s, 1H), 6.78 (d, 4H), 3.90 (t, 4H), 1.7ft- 
1.70 (m,4H), 1.45—1.29 (m, 20H), 0.90 (t, 6H) 
15 isC-NMR (300MHz/CDC 1 3) : 6159.2, 153.6, 139.6, 134.8, 131.9, 131.4, 130.3, 

125.5, 124.2, 124.1, 123.1, 122.1, 121.8, 114.0, 86.8, 68.3, 32.1, 29.7, 29.6, 29.5, 
26.4, 23.0, 14.4 

MS (APCI (Positive)) m/ z : 751, 749, 747 

fls£4&7: iH-NMR (300MHz/CDCls) : 67.55 (d, 1H), 7.50 (dd, 1H), 7.43 (d, 1H), 
20 7.32-7.27 (m,4H), 7.20 (br, 1H), 7.09-7.02 (m, 5H), 6.87 (d, 1H)> 1.29 (s, 18H) 
13C-NMR (300MHz/ CDC 1 3) : (5153.9, 151.2, 139.8, 139.2, 131.8, 131.5, 128.7, 

128.6, 125.4, 125.2, 124.3, 123.1> 122.0, 121.7, 121.4, 86.9, 34.8, 31.6 
flS-&*8: ^-NMR (300MHz/CDCls) : (5 7.54-7.51 (m, 3H), 7.45 (d, 1H), 7.16 
—6.77 (m, 51H), 6.61 (brs, 1H) 

25 MS ( A P P I -positive) m/z : 1253.3 (calcd. 1253.2) 

fls£*9:. ^-NMR (300MHz/CDCls) : (57.67 (d,2H), 7.45 (dd,lH), 7.26-7.06 

(m, 6H), 6.77 (br, 1H), 6.69 (dd,2H), 4.01 (t, 4H), 1.81 (m, 4H), 1.48-1.30 (m, 20H), 
0.89 (t, 6H) 

MS (ESI (Negative, KCl^JP)) m/z : 747, 745, 743 (M-H) 
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mUM 1 Q (ft&m 3-a (D&fo) 

mMnw^T, ffi&gmz±$m&ma i.og a.77mmoiK t*x 

h) s;#p> 0.945g (3.72mmolX Cl.l' -fc?X (^7i-MX7^/) 7i 
D-k>] A7^A^nUH 0.078g (O.llmmol), 1,1' -tfT. (-77i-M 
5 X7^;)7xD-l!> 0.059g (0. llmmol) &cktf 1, 4-^:t=Ht> 15ml &A*1, 
T;i/^f >#X£ 30 #f£A*:/V >^bfe 0 IJ9A 1. 043g (10. 6ramol) 

SAP*., &*3£H&T 95t:T 13.5 mfflRJ&Z&fto gfc**T«* EJS**3ifi 

s\tt> 2. 5ml *Jn^.TS^*rs^i:CJ;D,TfBfc:^T{b^3-a 0.28g 

'H-NMR (3 O OMHz/CDC 1 3 ) : 

5 0. 85 ( t, 6H), 1. 20 (s, 12H), 1. 35 (m, 2 4H), 1. 

15 8 8 (m, H), 7. 3 6 (s, 1H), 7. 3 8 (d, 1H), 7. 5 1 (s, 1 

H), 7. 7 2 (d, 1H)> 7. 7 5 ( s 2H). 

MS : (FD + ) M + 6 5 9 



mmm 1 1 1 o 

TJl'^^tttfeUifc 1L 3 P 7 7 X 3 II 2, 7-Dibromo-9-f luorenone 
8.72g(p.96«, 28.4mmoI)<hD, hi) ^noftR 250g, 6. 7ml £iD*.&. £ 

100 t CCflI$&U 1 P#|HJfc£fc 0. 5g 07^^" HJ ^AS: 5 ISI^n*. (Total 
25 2.5g, 36.9mmolh $ 6 \Z 7 B$ |J8«i&U;fc. 500nl ©SMcK:&W\ %M 




C 8 H 17 



3-a 



20 
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i 



H~NMR(DMS0-d6, 300MHz) :8.44(d, 1H), 8.37(d, 1H), 8.32(d, 1H), 8.03(dd, 
1H), 7.55(d, 1H), 7.44(dd, 1H) 
5 MS(APCI-Positive, m/z) : 356, 354, 352 



m 1 2 w&m 1 1 & i 2 o&m 

Vfc 300ml 3 nyyXUlZfc&m 1 0 5. OOg (p. 65.63k 9.3mmol) 
S^D, 100ml ©JUJtKDMF CH^tfc. H NaH (p.60«, 2 1.2mmol) 

io &mx. loor-ei mmtiami>tco mm. ^mMtmrnvtc. z<Dmn*mm.& 

T?WvL>fzm\z\ l-Skfcjr?^)]/ 3.7ml (p.99.55K, 21.2mmol) lOO^T 

lo^m^ufc. 

KM^OtMU, 50ml <D7k&]JQz., 150mlX3 Hlh^X^ffibfco 

15 S*b&£Z:3., 10.16gCD3fi*ric4fc*#fc. 

: TOx^;i/=100 : 1) fc*C*!8IU 0. 83g (Dfc&Wl 1 <h, 0.93g<£ 
1 2 £#fc 0 



20 4t&W 1 1 




C 8 H 17 0 



'H-NMR(CDC1 3 , 300MHz) : 8.46(d, 1H), 8.26(d, 1H), 8. 16(d, 1H), 8. 02 (d, 1H), 
25 7.87(dd, 1H), 7.55(dd, 1H), 4.58(t, 2H), 1.92(m, 2H), 1.59~1.33(m, 10H), 
0.90(t, 3H) 

MS(APCI-Positive, m/z) : 468, 466, 464 . 
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fcHrfe 1 2 

• ■ 

O C8H 17 12 

5 

1 H-NMR(CDC1 3 , 300MHz) :8.64(d, 1H), 8.09(m, 2HK 7.82(dd, 1H), 7.51(d, 1H), 
7.41(dd, 1H), 4.30(t, 2H)> 1.77 On, 2H), 1. 60 — 1. 29 On, 10H), 0.89(t,3H) 
MS(APCI-Positive, m/z) : 468, 466, 464 

io mmm 1 3 

±IH'fb^3 0. 9 6gt2, 2 '-h'lf'J^O. 5 5 g £*RJ6*NBK: 

TA^U>^bT, ^Ucfh7tF077> (THF) (JSfc«J£) 8 0g£ 
15 JP^-feo ^©^MfC, tfX (1, 5->'i7D^-i7^> ? X» ny^r;v 

(0){Ni (COD) 2 } £1. 0 5 gjn*, SffllTl 0»IB«*fl/fc«, 6 0*C 

Oit^LfcE ^ ^ 7 100mlA* >£m7j< 2 0 0ml 

^ Oi^#0^ 'J X f 1/ >if&¥^^W*{t 7. 3X1 0 s 
25 ^l/>SlMft¥^^a{i6. 5X10'T^ofc, 



H»J 1 4 
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±S&fb£4&3 0. 5 6 gi2, 2 '-HtTU^O. 2 7gt§TOS§H 
T/t^'J >^UT, JKMUfcfK7tH077> (THF) 40g$ 
(0) {Ni(COD) 2 } &0. 4 7 gin*., SfiTl 0#Wft#b&&, 60^ 

*9 J— )V1 00ml /-i^y^&ki&Z 00ml S'&HSFft'f'fc 

1 5 g 

u©i^O#U ^fI/>Mt¥WiH 8. 2X1 0 4 ~C&D> tfU 
X^W>^#MS¥i^^««2. 6X10 6 t^L 

mum is 

±1&{k&'fo3 0. 5 6 gt4-^D ; Eh;H>0. 0 17g<h2, 2 *-tf 

> (THF) (Jtt*»flE) 4 0 g ^ jP^.fc. MS^fl:, tfX (1, 5 

->/^D^-^^i?X» Xy^;i/ (0) {Ni(COD) 2 } £0. 6 6giPX., g 

s-tio^wum 6 o."ct3b#wrj£Ix&. &m%7,m 

>£&*2 0 0ml jS^flSflfc* ^ 1 BfrWUtttUfc. 

x>K:»»ufc. ^oam&atiau ?Fmw%mkvrc&, zwrnrnz, mim 
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JKDS^O^UX^l/^^^^T*^ 3. 0xl0 4 T&D, #U 
H«J 16 

±pBfb-&t/3 0. 4 2 g tTBfc^-T'fb'&ftl 1 3 0. 41gt2, 2 
fcffcfUSWO. 5 5 g<h£SJS^fctt&A,*:^ 

77XTHF) (JiibKM) 7 5ml ^JP^jfe. )k\Z, Z.(DM^mmz, tf X ( 1 , 

5 - ^nt^^^x» (o) (Ni(coD)j} sr. ogjpA,-S 

jfC 1 0ftfflMWl<fc'&, 6 0"CT?3l$|irikjfcbfc. fr35, Rjftte, g*#XH 
£JS^, i ^/-JHOOml /-T :t>3S!&* 2 0 0 

h;rx>s§miKLfc. ei©M^> as 2". 5%©7>^x77K-T?»bfc 0 n 

+ » 

^ h;vx>asiHiiRUfe. mz, zwmm*. *?;~)vtp\ztt€&fr, n 

ifcbT, £j£bfcifc«£®JKL;fc. HCD«tJR**JEE«J»bT> fi^O. 2 9g 
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OC 10 H 2 i 
Br—/ V-Br 
Ci 0 H 2 iO 13 

» 

mnm 1 1 
5 <mft=?\\&m e <D^m> 

±EM3 0. 2 5 g tTm\Z7j<-rfc&yo 1 4 O. 63gt2, 2 *- 

77>(THF) (MM) 7 0ml ^iP^fco^tC, b*X ( 1 , 

10 5-y^nt^yX» ny^r;i/ (0) {Ni(COD) 2 } £0. 8 3 gjD;t> 

£j&m> ^©M^^bfem, ^^/-;n o omi/-r^>^7X2 o o 

C©a^-#:©^';x^l/>^#W^^*tt, 2. 3xl0' 5 t&D, 

* 

25 
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mmm 1 8 

±fBfb-&%3 0. 2 5 g £Tf2£^Tfl^tl 1 5 0. 68gt2, 2 '- 

7 9 > (THF) (K*»*SE) 7 0ml SJnfcfc. ^fC, ^O^itC k'X ( 1 , 
5->'^D^^^> ? X» Xy£r;W (0) {Ni(COD) 2 } * 0 . 8 3 gin*. , 
IlTlO^FWbm 6 0tT3iTOtfe. fete, K!fcfo> 

10 H©»SKSJ^aibfc« ? ^^;^H OOml/-ft>3i5lfcK2 0 0 

h;i/x>ii^|HiiRL/fe D jfcic, co»|[*, )Wz^€tL^ n 

20 s: UX^W^IMWRW^Stt, 3. 8xio 4 t$0, #<J 

X^V>^M*¥^ : ?S«4. 2x10 5 T&ofco 

C 8 H 17 O v OC 8 H 17 



25 SEBfll.9 

.hffi-fb^* 3 0. 1 2 g tTEl^tib'&tl 16 1. 13gt2, 2 *- 
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» • 

!7^> (THF) (JK*»flO 6 0 giraffe. k*X (1, 

5-is#Ujr>7#i?X.» ny^r;V (0) {Ni(COD) 2 } Sri. 6 5 gin*.. 



* 3 5 m 1 /-f 3 5ml ffl-&»«S«ff 1 m$mW 

ssmvit&* b )V3L>\z&M\sit. c©»»*atau» wt;£i&*Ljfc^ 



WSH^fci. 6. 2xl0 4 TfeD, #u 



;TO4fflltt3. 0xl0 5 t^fc 




»!l2 0 

±BBte'&4& 3 0 . 5 6 g ^TIBlC^T-fb^ 1 7 



0. 2gi2, 2 ' - k* 



> (thf) (Bbtottm 4 0 g£iD*.&. %.\Z. Z.(DU^WZ, tfX (1, 5 
-$/£a:t^5>X» ~yir)V (0) {Ni(COD) 2 } 8 3 gin*.. 
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m l M^M^-^e^^ J»H3li8ilt#b&. £j£bfcft]»£, ^ 

* * 

^^y-^KL-e-t^fji** tout, ^bfctJdftsiajRLfc. ciwttm^M 

JBEtSRbT, fi^O. 0 6g$#fe. 
^l^SUfM^SH 1 ***?. 7x10 4 T?2&o£. 




2 1 

±!3flS'&* 3 0. 6 6 g tTIHI:StM 1 8 ' 0. 31gi2, 2 *- 
7^> (THF) (JW*»«(E) 5 Og*lP*fc..JfcK:, t<Ojg-&»«[fc, b? X ( 1 , 

5-^nt^^^x» ~y*r)V (0) {Ni(COD) 2 } *l. 0 gin*., £ 

2 0 0 m 1 m&BWP »H*M*#^Ufc. 3fcfc* £f&b 
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u*)vj±\zmffivtc. d©jg«&«isu M^^tfci, mammas t 

C©S-&#:©^UX^l/>^#ic¥^^S«> 2. 7xl0 4 ^t), 




HJSfll 2 2 

±IBft;^3 0. 5 6 g t±IB^-a-tl 1 8 0. 3 1 gt4-^nt 
> 0. 0 0 5 gt2, 2 '-fcftfUSWO. 5 5 g££Kffi&£fctfc&A»-£&» 

bT> K^tfcfh7tFn77> (THF) (BMcfcfll) 5 0 g^Jn^fc. 
£©iS-&i§?£K:, t*x (l, s-^p^^x;') xy^;!/ (0) {N i (C 

OD) 2 } SI. 0 gJP^t, SfiT? 1 0#IHI«#bfc«* 6 0t)T3 PSIHLRJfcUfc. 

£J»> ^©W^^LfcM, ^y-JHO Oml /-C^r>^m^2 0 0 
Sail, £J&bfc2£Ifc£0JK.bfco ^©M&MULT, M^0. 

1 4 g 
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mnw 23 

±mt&m 3 o . 3 g t±mt&m i 4 0.31 st±m^^a is 0 . 

31gt2, 2 '-tftfU^l/O. 5 5 g£££jS^fctt&^cl£> SfS&ft 

^Lfcfh7tHn77> (THF) m7kmm 4 0 g£2in*.fc 0 Jfcfc, CO® 
^JgJftK, tfX (1, 5— >^a*^^S?X» (0) {Ni(COD) 2 } 

Sri. Ogling afiTl 0»M*»lyfctl» 6 0'CT?3l^raSJiKbfco ft:*, 

10 jHoomi /< *>*m& 200ml m-smm* \z^g&&, m 1 mr$m& 

15 £©tfc»£«JBE*aftbT, fi^O. 3 8 g 

Xfl/>iIli¥Witt2. 6x10 5 ^^5ofeo 

• mmm 2 4 

20 <i«#^b-&tiL 

±flBfls£4&6 0. 74gt2, 2 ' - k* tf U S>;!/ 0 . 3 7 g££RJfi£8&K: 

W7V>?hT, Ui^Lfcfh7t:h*n77> (THF) TOW) 10 0m 
l^Kl^fc. CODjB^fcttfc:* tfX (1. 5-~>#n^*^X» Xy 

25 ^r;W (0) {N i (COD) 2 } ^0. 6 7 gjD^., 0~5 C CT1 5B^WMjSbfeo 

J£J&«, C<DfflK&s ^ ^ ; - JH 0 0 m 1 t 2 0 0 m 1 g^i 

fffc^^^, mimmm&vrco mz, ±j&i>fettj®iw&, zm~?%>z\t 
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fc«£[sliKbfco C©fcR*«JBEft»bT, S^#:0. llgSflfc. 
25 

±3B'ffc'&4&6 0. 7 4 g i±SB^b-&^ 1 8 0. 31gt2, 2 '-tftfU" 

10 $wo. 5 o g t*Kfo®mz{i:&/vrm> x-vn&vrco z. 

(THF) (Ml7mm 7 5m 1 t<DM^M\Z, k*X (1, 5 

->-^a^-^^i?X» ZLy>r)\> (0) {Ni(COD) 2 } £0. 9 1 gill*-, ^ 

15 ffl^Tfro/fco 

m 1 il91l$lffl8t#b£. ifcfc* £j&bfcM«, 5 

©insist, h)vx>m&mwvtc, zomwi*, b& 

25 #fe„ 
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mmm 2 6 

±ffiib'&m 8 0. 3 5 g (0. 2 8mmol) £2, 2' -tftfU^O. 

0 7 4 g (0. 4 7mmol) %K)fc®^Ztf:&/vrm, K)fc%k[H&&m?)XX" 

5 -->i7D^-^7^> ? X» Xy^rJl/ (0) SO.' 13g (0. 4 7mmo 1) JP 
Z.<DmW.*nniyfd®k, 2 5%7> ; enT7]cl 0ml/^^;-;H 2 0m 

1 /-i-xy^mfr 5 0mi ^jm* i m^wvtc &\z, 

2mmms.nmvtco y A\z, ^o»i>;n>3 0mLMu in 
3 0mL^^ i mrm^hrc^z^m^^vrc wu^y-ins 

OmLlClTLTll^WU ^mbfdM^i&bT 2 BtfflMJE^U, h 
;i^X>3 OmLC^0$-&fco -^©^ T;V5^^A (7J^tl2 0 g) £ 

^fl/^Ii^ihPittO. 1 x 1 0 4 TfSbofc, 
^MM 2 7 

^SH^^tt O 0-&j£> 
±mit^9 0. 5 6 gt2, 2 '-tftfU^O. 2 9 g 

W7 1 J>^IT, IK51L/fcT-h7tHP77> (THF)-'(JItt7K»i«) 8 0g£ 

Jn^-fco t©S^*«fc, tfx (l, 5 -*s9uHr99*?xrs) ~y<r)l> 

(0) {Ni(COD) 2 } SO. 6gJP^., iST10^F»lfcf, 
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£J6&, C<Dmm^ **J—)V1 5 0ml/-f^>2^ift*l 5 OmlM 

» * 

10 E ©1^©^ VZ^U >WM^^mt. 1 . 5xl0 4 T*SD, # U 

* - 

ilM2 8~4 2 
20 »3©Kf*«KTK:»*r. 
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<ELWit> 

mmm 4 3 

aytronP) MliTT, k!>3— h \z <£ D 7 0 nm©ff^TJ&iglU h 
*7U-h±-T?2 0 0*CT1 O^M^Ufc. ittfmb^DrtU . 8w t % 
t^§ e fc5tjimLfeh;PX>M^ffiViT7;^>3-hfc < J;D 2 0.0 0 r pm 

7JV5-!)A$i5 0nmlflT, ELlf ^fPSbfc. IX 
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1 0" 4 PaKTIIiJltfcO^, &m<DM^&MPhLtCo ^6tlfcSf?K:«JBES 
WTS 4 3 2 nmfctf— ^&^rr*ELf83tt* s ^5tlfc. R*?- 

#9 6. 5VT10 0cd/m 2 ©J8**wl/fc. $&«*5»Ett*tt 0 . 4 
5cd/AT£5ofc. 

i»J4 4 

If&ffKlTffc. 8%h;WX>»«t*fflViT3 5 0 0 r pmTX 

5 4 4 8 nrafCt:-^^nEL%»e.nfc. «5 9. 2VT1 

0 0c d/m 2 O^S^bfc.*fc**5e3te^*ttO. 1 4 c d/AT&^fco 

mum 4 5 

tf*f®LT#fc. . 7 % b;WX>»«t*fflV^T 1 0 0 0 r prnTX 

tr>n- h-r§ ^ttcfc Dff -pfc. w&n&amiteftBflirr* n tick d 4 

2 0nmfcK-*£#TSEL»###&nfc. $7. 1VT100 
cd/m z ©5fefc*jftLfc. lcd/AT^ofco 

4 6 

mttfcuvx&tc. mmti ooor pm-t?xtf b-?z>zt\z&y&z 

ELW#5n&. KSS^tt, #94. 9 VT1 0 0 c d/m 2 ©5i63t&*bfc, 
S&fc^SB^ft&MSfciO. 52cd/AT^^fc. 

mmm47 
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